A Synechocystis homolog of SipA protein, Ssl3451, enhances the activity of the histidine kinase Hik33.
In the cyanobacterium Synechocystis sp. PCC 6803, the histidine kinase Hik33 regulates the expression of several stress-inducible genes. Recently, a yeast two-hybrid screen revealed a specific interaction between Hik33 and a small protein, Ssl3451. To investigate the function of Ssl3451, we developed an assay to monitor the autophosphorylation of Hik33 in vitro. Addition of Ssl3451 to the reaction mixture dramatically enhanced the autophosphorylation activity of Hik33. Pulse-chase experiments revealed that Ssl3451 stimulated the autophosphorylation of Hik33 but did not affect its dephosphorylation. These findings indicated that Ssl3451 might be an activator of Hik33. When the amount of Hik33 was kept constant and the amount of Ssl3451 was increased in the reaction mixture, the extent of autophosphorylation of Hik33 reached a plateau when equimolar concentrations were present, suggesting that Ssl3451 enhances the activity of Hik33 by associating with it with a 1 : 1 stoichiometry. Disruption of the gene for Ssl3451 resulted in increased expression of the hliB gene, which is induced by Hik33 under standard growth conditions, but it did not affect the levels of the hliB mRNA at low temperature. Together, these results suggest that Ssl3451 might enhance the activity of Hik33 both in vitro and in vivo.